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ierarchy) *9£IfeT*jBVt £4x3 * n y Z * V # A* U -HI!&JC|igi-.g> 0 
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^CDEJil (4 5Mtf>y Y/m *%-7T^ A->g^{C^^<lR^L, M^rlft 
^t-V • *y h<7_? £7£/&ir3£#)fC, 1 9 8 Oi£fW£(C*M&m 

^ (ANSI) (:j;'JWb$^ Sfefc, IHJ&f^ • T^-* (S 

DH : Synchronous Digital Hierarchy) {£, H^gJc^M^o T ^-S^-f i?*^ 
• y^-3f£$&-— f§£#>, SONET&jclCl 9 8 8^[C ITU-T (In 
ternational Telecommunication Union-Telecommunication Standardization Se 
ctor) mfcZnt-mm'rJ • /WT^-3ffr*i|-e&U, rOSDHICiU 

tt^b^MATM (Anynchronous Transefer Mode : 0mM^M^~ K) MW- 
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Jg> CD ^ y # (ii^^^H^CD B E R (Bit Error Rate) iCo^^Sfeft, PUyt 
f-'- * U A A U - 0»^&»fiJS tlfc * n y t jkTS&jjT- 9 it. t(D V y*B 
I#ttM^>y^tiJ«^SONET/SDHM^$:it$^WWi^ 
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@io(t &m<D~&m&9 a v * 7- * v % - m&zm-t'fu y vm-e 

$>2> (Digest of Technical Papers, pp251, Figure 15.2.2, 2002 IEEE Intern 
ational Solid-State Circuits Conference) „ fi£5fe(£># □ y V^r — 9 U #A U 
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i/'J7;i/f-f S40 1%.X$mi£fflffl$&m%§ (Voltage Controlled 0 
scillator : VCO) 4 0 7»t5^n»;^S4 0 2 -e*l-?4xfiffi<feffi 
tHS& (Phase Detector: PD) 4 0 1 &t>*M$Sifc ; f&ffimi& (Frequency Detector 
: FD) 4 0 2KA;frU V 7 Jl?- * S401h^ny^S402£ 

tiflS 4 04 t -etl-TtlP D7>f ;t/#-4 0 3 Xtt F D 7 J jV$ - 4 0 4 

-e^tffffcu *n-?*i¥»-fbs*ifeffifflH«#s 4 o s&^mmmms 4 0 
6 zmz>o znib&^mfczntzmms 4 0 5&t>*s 4 0 6 &iosiaK4 0 5 tc 
AJiLxm&ttHRzfV}mz.&<Dmft*mx.Tmij s 4 0 7 &^£ 0 r©4 0 5 

fr£(£>ffi;fjS 4 0 7 SriffM WC&&7J Jl#- (Low Pass Filter : L P F) 4 0 

r®LPF4 0 6^e><Z>m^7S 4 0 8 &A:*7«EfiMR£ LTVCO 
4 0 7 tCA7J«„ ?L(DA±nmz. J: U VCO 4 0 7^SMS*1»$H^ 
D^S4 0 2#m:fc3*l-5- 
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&*BtftffiE»4 0 1^0t^»«mimai4 0 2, PD7^^-4 0 3, FD 
7^H-4 0 4, #tJMHJ{&4 0 5, LPF4 0 62fctfVCO4 0 7ttffiffliI 
@J8g- (Phase-Locked Loop : PLL) ST^^S «fc^ ICgaftSftTV^. <tot 
, V C O 4 0 7 tfffiTJ-r £ ^D'y^S4 0 2tt, */ U T;i^- ^S4 0 1 fr^m 
$,-£tlt=.7 U V V 7'J*;7 , 7D*;7'4 0 8lt J/'JT^/f-^S 

40UVCO4 0 7^m^Jbfe^n y 7 S 4 0 2 T' 'J ^ -f ^ >^"r«5„ <fcot 
, VCO 4 0 7j|)^tS'J #J$y>f(Dfel!blZWimZtlfc9Uy>7S4 0 2 £ 
7'J77 , 7Dy7 , 4 0 8 U ^ >f 5 >^S^lfci/'J 7^f-* S 4 0 9 

[0 0 0 6] 

^-^^^ftffistife^ o y7T, r©s/>; u #>r ^ 
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grfta * n >y ? £ff ffi#m«> t&ffi 'J * >f 3 > ^-yf £ tufBA^^-^ 

©ffiffi^%Jt«!LTry^#^Xtt^^>^&ffl*L/t5IBA*M# =&t&IHy * 
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^ttm#S3^e>A*Sti<5l9l3A*^ n y #<Z>#-f ^ yfVjjVy hStiS*? 
> hft2ktf£©#*> h*t©*_L&lfy h£ffi7JlT-5lg2 fffSH 

&iijyy*^®LfrioAJ3-znz>jjvy bm<z>&±&xv h Steffi ^l-mam 2 # 
vyz^mfrbAJj-znzijyy bm<Dm±&¥y b^mt^itmLr^^m 
^xi*#yym^zmjj-tz>m2GLmm^mz:, i&sb« 2 a 
xznzyv^m^xitfvym^&vjijyy bmz 1 ^w»3sxi±«hel* 
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■j^7n>v zftf$im.-t zm^K ,t^3 7'j777D«y 7° itftB u # ^ > 

[0 0 17] 

[0 0 18] 

[0019] 
[0 0 2 0] 

, »lffifflW«E^SS:«« , rs»2fifflifcKigK|l lMf 37«y7^7>*7 
[0 0 2 1 ] 

gL&tfSfcAJiSfcfflL^y^Si 3#\ Hi lZmL,fc7uv?m<D&$lzmffi2 

8 miiE#2 0 0 3 - 3 0 3 4 3 2 4 



#2002—200351 

XMteJ&l&Vi** iZVMZAJjZn&tsV 7/1/5=-* S 1 NRZ (Non 
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y ? S 2 fc&AzfrStl, £*i &(Z>fltfB3:JttR L 7 V -fm^XltfV S 3 & 

Hi T^^^^>^3^>^#|g2 > 5:t>*||2T^y^r>>^^>^#|g7JCffi^;t- 

S/'JW-* S 1 0 Sr^AtlftffiL^^U^ai 3(cm^Ji--5 0 
[0 0 2 3] 
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^m. 1 A7J$ *lS U 7/1/ 7 s - # S 1 W 'J^^^>^M^D>^S2lt h 

17'J v^vuvfi o iM27'j y-fyuvfi o 2 tc#* Aij£*i<5o 

?a>y ^©ffiffiSTiRfES-tirT^^AA-r*. Hi 7U *;7 , 70»;7'1 0 l^fflTJ 
S 1 0 lift 37'J7 7°7D>y7'l O30^n«y^ Sg^^ A73 3 *u H2 7 l J>y7" 
7D>V7"1 0 2<Z>ffi77S 1 0 2ttl3 7U yjyuvfl 0 3 ©t 5 - *Sg^-/\A 
7/£*l£ 0 Hi 7'J 'y7°70^7°l 0 1 ©ffiTJt 5i/'J7^/f-* S 1 0 tt, 
D«?)(:A^$tlfc>>y7;i/f-^ SU'J ^-f^>^7n>y7 S 2©£*>J:# 

y©#-r $ >yT*mvi&/ufdM i2 7'j y -77uy7i o 2©m 

7Jt5f#S 10 211 i/'J7;bf-^S U'J*>f$>yffl^n*^S 2©£ 
^U©^^f^>m i J^fe'Ii:^5. i37'J97"7D»;7'10 
3©jf|At5^D*^S 3 It. »2 7'Jy7 , 7D*;7*10 2©ffi7jS 1 0 2 £H 
17'J«y7'7D-y7'l 0 1 ©ffiij S10 ©3XJt# U © # -Y ^ > *J 

iot, il7iJ-y7°7D>y7'10 1 ©ffi7JtS'>'J7^f-* S 1 0 
te, 5/ y 7 /!/-r- ^ S 1 S: U 5 n y 7 S 2 t"J ^ >^bfiJy 'J 
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TllT-* ?| 3 7 'J >y ^7 n y ^ 1 0 3 fflffi^t S 3 tt7 

[0 0 2 4] 

EI 3 it. me>3^(D7U 7^7 D 7fM$tl^I 1 MM 1 ffli 
LT^£ 0 03 (a) tC^-fJ:e>iC, 'H^f5>^)8^n*^S2 

<z>£_t# y #5/ u # s 1 <z>^t^^^#^fb^r^©*^ J: y E*t&fc&£ 

Hi 7'J»;7'7n*;7 , l 0 1 0) ffiTJ-T £ 5/ U TJU-?- * S 1 0 tfifc^Jitf 
3B£(CH2 7 'J'y7"7D>y7"l 0 2 ©m7Jt--g>M# S 10 2 ten -M#£&<5 

to. H3 7 y vzfyn vJn&jj-t&m^s 3 tttftf^te-^fcfcS- 03 
( b ) KB-t <fc 3 IC, 'J3!^^^^n>y^S2 (D\L*>±i$ y y 7;^- 

* s i ©SEfl:/a&tf#^bjftiwcDtf»^j: yjsaftfc&5*§-&, «i7U vzfyuv 

y°l 0 l<D&jj-t2>i/VTJl?-# S 1 0#3i*>_L#.5B£tc!|2 7'J >y77Dy 
^ l o 2tf)ffi7J-T£'fB-*§-S 10 2 «/\-f to, ^37'J»;77n«y7 

<Z)ffi7J-r§M#S 3 tt777°ff ZK^T^^-^Xli^^^fg-^S 3# 

, HI T^^^^>^7 , 7>^#IS2^:^H2r^y^'7>^'7>^#m7{Cffi7J 

[0 0 2 5] 

Hi Ty7°#y>ijy>$mm.2l,Z. m 1 ffi«Jfc«3M& 1 ^e>ffi7J3tiST^ 
yffXli^7>f#S 3 £A7J£*l£o r®f 1 7>y7^7>*7>^#12 

its 4 £miju s 3 ■tfAjjztijtm&izitijvy bmz 1 

[0 0 2 6] 

04 (a) SnM#a3 > S.^^-^7j<>^ , 4©WgPfl|3g&^-r0T*&So 
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fcHS^fc&ifcKb^/Mtil!^-^ S 5 0 1 fcffiifrf S:M\fcfe«3&5 Oit * 
/Jvfcfel8»5 0 1 ^^tU^StlS^/hit*!"?-* S 5 0 1. Hi Tv-fWy**? 

■tsifinaiilJ&s o 2 i:ti^t§3i:^T'ts. 04 (b) me>2o<z># 

9> h«^®^«^©j|fi*^*5^tfc:4xe>©A*ffiT?^*SlWS#®3 ©ffi* 
*/Mfc«eS& 5 0 1 tt, il7*y W>*'»*#S2^f)A 
-ft-zn&JiVy MS4 i:H^'fiii:$:J:b«eL j e«)^:/Jv*#$:^SIlII^5 0 2 ICA 

-7#VyjjVy#^mi 2.-frt>Ai]Zin,2>j3Vy hffis 4&tfs scazErftfif^ 

^c/hJt«* 5 o i frbxjjznziz'bikmmms 501 t^^r^^s 5 0 

2 / at>*^^>M#S 5 0 3 £^-T-^aK>:/4 tc 
[0 0 2 7] 

Mx.it. Ef4 (b) {C^fA^lC, iimft5 0 2^?>07y^f f S 5 0 2 
5bVWfS#T-&y, #?>##S 5 0 3 #n SS-^ *v-Vi$yzf 

o z<Dt%, ^^-^^y^4<Dm,^nBLJit/\^ £&$>o mmms&s o 2^e><z> 

7>y^f#S 5 0 2^n-tfe'J, ^7>ff S 5 0 3^\^©f^ 
tf?>:/4 £$t/&-r£ h5>^^ 5 0 3 tt*7i:«5y h^>^X# 5 0 4 

= I©t^ ^-$?jtf>^4<0ffl:ft*jEEH:n-i:fcS. fl|Jil9ft 
5 0 2*P)07»;^#S 5 0 2&tf >fe-£S 5 0 3 ##icn ^ 
*-5?aK>:74 SrfltJEfc-rs h7>^^ 5 0 3 M h ^ # 5 0 4 te^fctf 

[0 0 2 8] 

#§HM£«UC#£ U # >f ^ > ?m ? U v 9 f27»;^7>*7 
>^¥S7hf 2ffllff 8 *lT^*. *27»;7 , ^7>A7> 

*'#M8 7tt, *lffi*Jt*#Sl ^ffi^-TSTy^fll^Xli^^^flr^S 3 £A 
I©f ltfi:[:f?ISl?!i^(7)7 7 7'f#Xtt^7>^S 3^2 
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v^m^vm&ictexvy hmzi eiMu mzmvik/vt^m^s 2&#v 
ym^<Dm&iz&*vy bm* i t£ttm.%Lt~jivy his 9 z&z&mmm^ 

I8A{fjM§. m2 Tv^fvyijv y*^®. 7fre,cDjjy y bms 9 tmj±. 

mm&m^®.6(Dmjj-t2>M&-£titAti?uv ? s 8 i:£A^£*i£3g2&*B 

ii^ms it. Z.(Dm2Tv7#Vyi]VyZ^WLl<D&±l-tZ>ilVy hlitS 9 
(c»t5^, ifimstifeA^^n^^ S 8 CD^^TtlfeM^^-t-S u ^ y 
tfmVUyV S 2$rmi7t--5o 
[0 0 2 9] 

$&nmmmiz&T -< u^m^m^mm^miz^^^^ti. z\<d&?j wit 

©ffi* 3 iiicj: tj, mMcDfeffi$:^i-Sftim$n^A^^n y * s 8 

^-f^©miJ^(Z)fB#tt||2^M^|g8 

l£7 ■frhA±-&tiz>i3Vy htts 9fcX-3£, «j±M#§SR^|g6{c^^^^n 

[0 0 3 0] 

m6tt, H2^M#is8^ffi^-rsu^>r^>^M^n^^s 2<dwii&t* 

2bZ> 0 I2fiffill#f 8tl 06 (a) iZ^~tJ:olZ. f 27<yW>*^ 
>^#IS7^^A^;$tlS^^> hffiS 9# 1 t~vlMW.-£tit=.J]Vy bmT~$>£ 

s 2<Dmfflz&M<D&mm-em^f=.m<D?m dxf^) ^^it^-fr^mi 
jcwr^m^^, mz, i&2Tv7#vyjivyz^m.i-frt>xj3-&nz> 

A > h t S 9 ^ 1 £ Wig § ti fe * ^ > h ffl 5i^(C tt, M6 (b) fCj* 

-TJ:e>fc, 2 mBt«^m 8 & u # > ^5 ^ n >y ^ s 2©TOUf«y 
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2 0 1 tt, !27f^>A'?>*fll7^P>A*Sft5A'?>hfflS 9 0D^ 
^Mi»£t;-$:UTV^ 0 J:ot, # 2 &*BfflgE#a 8 S y # >f ^ 

>^ffi*ny* S 2©fitfBB:, ttUftfflAAff^S^'JT^f-df S 

Uy? S 2^ffi^j$tlSo 
[0 0 3 1 ] 

3 <Z)fg 2 &*BfggE#Jg 8 # ffi^j 3 tl-S >J # >f ^ > * n v * S 2 ttffl 1 & 

y?7uy?i o 1 1? */ y ^suy^^o ^n>^S2t-u^ 

*x£ u #>f ^ >^M^n y # s 2 ttj/y y;^-* s l ©Mfc^-rsii^if 

V^ i/'J7;i/f-^Sl «M?M#tf> y * * *i 5 #^jc % U # >f ^ 
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